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SPECT Imaging of Dopamine Transporter with
[0 —123] IPT in Normal Controls
and Parkinson’s Patients

Hyung Sun Sohn, M.D., Euy Neyng Kim, M.D., Kyung Jin Lee, M.D.,**
Hyung Keun Rha, M.D.,** Byung Chul Son, M.D.,** Chang Rhack Choi, M.D.**
Department of Nuclear Medicine and Neurosurgery, ** The Catholic University of Korea, Seoul, Korea

aim of the present study was to evaluate the correlation between SPECT measurements of [0 —123]N—(3—iod-
opropene—2-yl)—2p —carbomethoxy—3p —(4—chlorophenyl) tropane(IPT) as an imaging agent for measuring
changes in transporter concentrations with PD.

Patients and Methods( IPT labelled with 4.87+ 1.29mCi(180.19+ 47.73 MBq) of [O —123] was intravenously injected
into 23 patients(age 58+ 12) with PD and three normal controls(NC)(ageld 37+ 7) as bolus. Brain SPECT were then
performed at 1 hour and 2 hours after injection on a double headed camera. The statistical parameters were the
contrast ratio of left basal ganglia(BG) and right basal ganglia to occipital cortex(OCC) per milli curies of injected
radiotracer at 1 hour and 2 hours. The correlations were evaluated between these parameters and Hoehn—Yahr
classification of the patients.

Results[] The(BG—OCC)/OCC/mCi ratios at 1 hour and 2 hours for PD and NC were 0.14+ 0.07 and 0.27+ 0.07(1
hour) and 0.12+ 0.07 and 0.34+ 0.04(2 hour), respectively. The(BG—OCC)/OCC/mCi ratios of Parkinson’s disease
were decreased with higher grade of Hoehn—Yahr classification of the patients. The ratio between BG and OCC for
PD were clearly separated from NC and may be useful outcome measures for clinical diagnosis.

Conclusion] The findings suggest that IPT may be a very useful tracer for early diagnosis and treatment of PD and
study of dopamine re—uptake site.

O bjective[] Dopamine transporter concentrations have been known to decrease in Parkinson’s disease(PD). The
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Fig. 1. Chemical structure of [0 —123]IPT.
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Table 1. Data of Patients
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1 Hour BO ratio 2 Hours BO ratio

SubjectNo.  Age Sex Classification Clinical symptoms 2 ] 2 0
1 36 M NC Normal control 0.3 0.32 0.33 0.35
2 31 M NC Normal confrol 0.21 0.18 0.38 0.36
3 45 F NC Normal control 0.31 0.27 0.30 0.28
4 74 M IPD H-Y 1 Tremor(R=t), bradykinesia 0.19 0.16 0.19 0.15
5 35 M IPD H-Y 1 Tremor(R=t), bradykinesia 0.12 0.13 0.12 0.10
6 64 F IPD H-Y 1 Tremor(R<L), bradykinesia 0.25 0.22 0.27 0.22
7 42 F IPD H-Y 2 Tremor(R=L), bradykinesia 0.07 0.09 0.11 0.10
8 36 F IPD H-Y 2 Tremor(R=L), bradykinesia 0.21 0.21 0.20 0.20
9 59 F IPD H-Y 2 Tremor(R=t), bradykinesia 0.03 0.03 0.03 0.03
10 39 M IPD H-Y 2 Tremor(R=t), bradykinesia, rigidity 0.35 0.33 0.18 0.25
1 53 M IPD H-Y 2 Trem‘;gs:g Zirfo%'::‘esm’ 016 015 013 009
12 61 M IPD H-Y 2 Tremor(R<l) 0.20 0.21 0.24 0.19
13 75 F IPD H-Y 2 Tremor(R<t) 0.15 0.19 0.09 0.17
14 70 M IPD H-Y 2 Tremor(R=t), bradykinesia, rigidity 0.08 0.09 0.13 0.12
15 53 M IPD H-Y 2 Tremor(R=t), bradykinesia 0.21 0.16 0.25 0.17
16 59 M IPD H-Y 3 Tremor(R<l), bradykinesia 0.03 0.05 0.04 0.04
17 67 M IPD H-Y 3 Tremor(R<L), bradykinesia 0.20 0.24 0.11 0.18
18 50 F IPD H-Y 3 Tremor(R=L), bradykinesia 0.25 0.25 0.24 0.24
19 65 F IPD H-Y 3 Tremor(R=t), bradykinesia 0.07 0.06 0.07 0.02
20 55 F IPD H-Y 3 Tremor(R<l), bradykinesia 0.13 0.11 0.06 0.10
21 63 F IPD H-Y 3 Tremor(R<l), bradykinesia 0.20 0.17 0.13 0.14
22 65 F IPD H-Y 3 Tremor(R=L), bradykinesia 0.10 0.1 0.04 0.06
23 68 F IPD H-Y 3 Tremor(R<l), bradykinesia, rigidity 0.09 0.12 0.03 0.05
24 60 F IPD H-Y 3 Tremor(R<L), bradykinesia 0.06 0.07 0.05 0.05
25 70 F IPD H-Y 4 Tremor(R<l), bradykinesia, rigidity 0.03 0.02 0.01 0.02
26 59 F IPD H-Y 4 Tremor(R=t), bradykinesia, rigidity 0.06 0.08 0.04 0.04
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Fig. 2. Examples of 0 -123 IPT Brain SPECT. (A) Normal Control. Right There is symmetrical normal uptake of I-123 IPT in bilateral striat-
um. Left0] The RIOs are drawn in bilateral striatum and occipital region for (BG-OCC)OCC/mCiratio . (B) LeftO Idiopathic Par-
kinson's disease patient, H-Y classification 1. There is asymmetrically decreased uptake of 0 -123 IPT in left striatum. The de-
creased uptake is more prominent in putamen than caudate nucleus. Rightl Idiopathic Parkinson’s disease patient, H-Y class-
ification 2. There is symmetrically decreased uptake of [0-123 IPT in B basal ganglia. Again, noted is preservation of uptake in bil-
ateral cau-date nucleus. (C) LeftO Idiopathic Parkinson’s disease patient, H-Y classification 3. Decreased uptake of radiotracer
in bilateral basal gangliais much more prominent than C. The decreased uptake of radiotracer in R caudate nucleus is obvious.
RightO Idiopathic Parkinson's disease patient, H-Y classification 4. There is no visible uptake of 0 -123 IPTin B basal ganglia.
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Table 2. Summary of (BG-OCC)/OCC/mci in Normal Control
Group and Patients’ Group

Normall H-Y 1 H-Y 2 H-Y 3 H-Y 4
(n=3) (n=3) (n=9) (n=9) (n=2)
0.27+ 006 0.19+ 007 0.16+ 0.10 0.13+ 0.08 0.05+ 0.02
0.26+ 007 0.17+ 005 0.16+ 0.09 0.13+ 0.07 0.05+ 0.04
0.34+ 004 0.19+ 008 0.15+ 0.07 0.09+ 0.07 0.03+ 0.02

0.33+ 003 0.16+ 006 0.15+ 007 0.10+ 0.07 0.03+ 0.01
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Fig. 3. Diagrams of [ -123 IPT uptake in patient’s group. (A) The uptake of radiotracerin 1 hour and (B) in 2 hours. The differ-
ences between the patient's group are more prominent in 2 hours study but without stafistical significance.
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